Phospholipid topology and flip-flop in intestinal brush-border membrane.
The topological distribution of the two major phospholipids of brush-border membrane, phosphatidylcholine (PC) and phosphatidylethanolamine (PE), has been investigated using brush-border membrane vesicles from rabbit small intestine. Bee venom phospholipase A2 and phosphatidylcholine exchange protein from bovine liver were used as membrane probes. It is shown that the brush-border membrane retains its integrity under conditions of phospholipase hydrolysis and intermembrane phospholipid exchange. Kinetic analysis of the data of phospholipase hydrolysis and phospholipid exchange at temperatures under 10 degrees C shows that both PC and PE occur in two pools: a minor (about 25%) more readily accessible pool and a major one (about 75%) less readily available. The rate of PC exchange between these two pools is relatively fast. The half-time derived under conditions of phospholipase hydrolysis is of the order of 20 min. Under conditions of phospholipid exchange the exchange rates may be even faster. The difference in exchange kinetics observed with the two methods of probing is probably due to changes in membrane properties such as the bilayer fluidity induced by the probing process itself. It is proposed that the two pools represent the transverse distribution of the phospholipids. The two major phospholipids of brush-border membranes, PC and PE, would be distributed mainly on the inner (cytoplasmic) side of the brush-border membrane. The phospholipid exchange between the brush-border vesicles and unilamellar phosphatidylcholine vesicles in the presence of phosphatidylcholine exchange protein reveals that significant quantities of phospholipid are taken up by brush-border membrane independently, i.e., in a separate process independent of the exchange protein-catalyzed phosphatidylcholine exchange.